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As a part of the overall cleanup of the Weldon Spring quarry and Weldon Spring
chemical plant, the DOE is planning to construct a lined basin for storage of leachate and
runoff water at the Temporary Storage Area (TSA), and also a lined equalization basin for
the site water treatment plant (SWTF). '

The current design of these facilities includes from top 1o bottom, & &0 mil HDPE
synthetic liner, a Jeachate collection system, a secondary 60 mil HDPE synthetic-membrane,
and a 1/4-inch bentonite kiner composite underlain by 6 inches of compacted subgrade, A

. conceptual diagram of this configuration is shown in Figure 1.

The state of Missouri RCRA requirements (Ref. 5}, include a synthetic kner and 2
leachate collection system underlain by 3 feet of 1x 10¥ cm/sec clay layer. The 3 feet of 1
x 10 ¢mfsec clay cam not be met with the existing soils at the TSA or the SWTF, but the
proposed system exceeds the state requirements due 1o the extremely low permeability of
the added premanufactured composite Ener. -

The operational life of these faclities is expected to be 10 years. Synthetic composite
liners are a preferable low permeability barrier to clay fof short term durations {i.c. less than
30 years). The following reasons are in support of the current design for the two
impoundments. :

1. Clay materials resniting from planned excavations within TSA apd site water
treatment plant areas cannot achieve low enough permeabilities (i.e.
1 x 10 cmfsec), even with extensive compaction (Appendixes A and C). The
avcragé ‘hydraulic conductivity deducted from laboratory tests performed on
four remolded samples obtained from the TSA area was only 1.33 x 107
em/sec, compared with an average of less than 3 x 10°® em/sec resulting from
samples obtained from the same 5oil unit in the northwest portion of the site
(Appendixes A and B).

2. Since the performance period of the proposed units is Jow, the thickness of
the low permeability soil liner is not as important as the overal] low
permeability of the system used in the current design. Assuming the primary
synthetic liner and the leachate collection system fadl, then the state
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requirement is intended 10 provide long term protectian with 3 |t of Jow
permeability ciay. The current design is intended to provide a second line of
defense against any leakage from the basins with the secondary composite
liner, and mid-jong term protection provided by the bentonite composite, the
6 inches of compacted subgrade and the more than 20 ft of in situ sofl
material. ' |

3 Anadded practical benefit of the current design is the close contact between
the lower synthetic liner and the bentonite layer. The bentonite layeradheres -
to the synthetic liner, so that any compromise in the synthetic kiner will be
sealed with the beptonite material.

Ip order to compare thé current design with {he state requirements, calculations were
performed to compare the permittivities of the two systerms. The pcrmittivitf is defined as
the ratio between the hydraulic conductivity and thickness, and is measured in Sec, (Ref
4) This parameter defines the capability of & system 10 reduce gnd retard infiltration.

Using this parameter and the effective porosity of a layer, the breakthrough time can
be roughly estimated. The caleulated effective porosity for a low permeability clay liner is
0.07 10 0.08 (Appendix A). For conservative purposes, value of 0.03 for the effective
porosity was selected for both systems. The average hydraulic conductivity for each system
is calculated using the following relation, according to Todd (Ref. 2).

where K, and Z, are permeabilities and thicknesses for each layer. -
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The permittivity is

where ¢ is the effective poresity.. - - -

Synthetic Liner

Leachate Collection ' _
Synthetic Liner - 60 mi (0.15 em), K, = 1x 10em/sec (Ref. 3)
Bentonite Composite - 1/4" (0.63 cm), K, = 1x 10%cm/sec (Ref. 3)
Compacted Subgrade - 6

Natural Soil - 2¢°

Note: The upper HDPE synthetic liner is not considered in caleuiations.

The average permeability is:

0.15 + 0.63
015 | Q.63

%102 1x107

= 5.17 x 10712 cm/sec.

K,y =

Permittivity

=12
7 oa SUIXWT | g6 10 sec!

(0.15 + 0.63)
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Breakthrough time to compacted subgrade:

0.03 '
o 98 L 4852 10Psec = 143 years.
6.6 x 107

Option 2 [Stat ui ts

Synthetic liner
Leachate collection
Cnmpactcd clay - ¥ (91.5 cm) with K= 1x 10% em/fsec

Nam ‘The uppcr I-IDPE symhe.nc ]me,r is not mn:]udcd in calculations.

Permittivity:

L
r oo 1x107 | 100,10 0sec!

915

Breakthrough time through the compacted clay liner:

_ o3 274 x10sec = 8.7years

1.09 x 10710

In conciusion, the permittivity of the current design is two orders of magnitude lower than
{hat calculated considering state requirements. Also, the estimated breakthrough time is
increased from approximately nine years 10 more than one hundred years,
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APPENDIX A -
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GEOTECHNICAL BORING LOG LEGEND

SYMBOLIC LOG

[T

% %
/4 CcLAY : ,4; GRAVELLY CLAY
!
4% .
SILT : 2% CLAYEY GRAVEL
| 7 -
SAND . | A7 sANDY CLAY.
L) ' xXYX
o°° XY X
*os®l  GRAVEL x¥xXj TOPSOIL
% SILTY CLAY == SHALE
:w‘b: c"
A A <>
Ary CLAYEY SILT . CHERTY LIMESTONE
SAMPLER DESIGNATIONS
SS = STANDARD PENETRATION SAMPLER (20" SPLIT SPOON) !
SB = CALIFORNIA SAMPLER (3.0" SPLIT BARREL) ’
¥ = LINERS COLLECTED
ST = 30" SHELBY TUBE
P.P= POCKET PENETROMETER ,UNCONFINED COMPRESSIVE STRENGTH (Tons/Sq.Ft.)
GROUNDWATER MEASUREMENTS
65;6/9 .2 = DEPTH 8 DATE OF INITIAL WATER LEVEL MEASUREMENT
29';6/16. % = DEPTH 8 DATE OF STABILIZED WATER LEVEL MEASUREMENT

COLORS

SOIL 8 ROCK COLORS FROM MUNSELL SOIL AND GSA ROCK COLOR CHARTS

"
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WELDON SPRING SITE REMEDIAL ACTION PROJE&T sheet_ 1 o 2

@

BOREHOLE LOG ' 5121

Project Number-

Hole Number
6TS-1

Project

Geotechnical Investigation - Phase Il

Locason:
Temporary Storage Area

S AEC) N. 98657.1 W. 50964.4 o e anmibal Testing Labs.
Dritt Make and Modet: (ME 55; 6 7/8" Hollow Stem |Depth Topof Rock: Depth Casing & Sizs: Hole Sice: B
Auger, 3%", 1.D. 39.8' none 6 7/8
Eievaton: Angile from Vert. anc Beanng Depth Bozom of Hole:
665.35 ft. G.S. I 30 g8°
Water Levet: Fluid & Adaitives: Date Start Dats Finish: Logger.
none none 5/11/89 5/12/89 P. Patchin
SAMPLE T SOIL. DESCRIPTION ‘
TEST
g w| = e | E (=2 1 8 |Name, Gradation or Plasticity, Particie Size Distribution,
ElzzS | S | o8| £ | ,op-6- | @ |Color. Moisture Content, Relative Density or Consistency,
S| =0n 5 mg o 6°-8°-6 8 WOY ‘ A
wlsgE | B |8 3 o ™ £ |Soil Structure, Mineralogy, USCS Group Symbol
‘| oowm < - = ) S
0 : 14/1CLAYEY SILT, nonplastic, brown (10YR 4/3) w/roots,
1.0 1SS 2-3-4 ¥lorganics, FeOx nodules, v. stiff (2.75)1ast 1" 1 §]
—12.5 |01 7 7 L imottled 1tyeTlowish brown (2.5Y 6/4) and yellowisn
Jd2.58 1SS 2-4-5 L Ibrown (10Y 5/8), damp to dry. ML. e
™ CLAYEY SILT (40% ¢la Tightly plastic, mott]ed 1t.
£.0102 |} ° ' \brownish gra§ ?2.§Y 5)23 aﬁg yé?ow?sh brown } YR 5/8
g | FeOx) damp to dry, MnOx blebs, FeOx stain, ML-CL
: 5.U | ST % ]
) - 03 |12" , |as above, damp, pp=2.5, non-plastic, ML _ -
. , FERRELVIEW i
' L ) , 7.
‘ — 7.5 |SS 18" 2-3-5 JSILTY CLAY, mottled as above, damp FeQOx noduies (ZU»
9.0 {04 8 silt), slight to mod. plasticity. V. stiff 2.25 CL
10 0.0 CLAY med. to high plasticity, mottied 1t. yellowish ;
778 (2.5Y 6/4) and yellowish brown (10Y 5/8), damp, v. 1i
05 | 20" silt, FeOx nodules, no MnOx, v. stiff (2.5) CL-CH.
—B2.5 :
| CLAY as above, with white non-calcareous soft inclusi
2.5 |sS . |2-3-4
2.0 os (18] 7 pp=3.0 CH FERRELVIEW
15 £5 CLAY, gravelly (10%) mod. plasticity, mottled as ab
g7 g; L slightly damp, abundant MnOx streaks, 16.
7.5 ' FeOx nodules. Gravel is subrounded igneous and
: metamorphics, very stiff (3.25) CL-CH CLAY TILL
—-47.5 155 1,5, |2-8-9 Clay gravelly as above, increased MnOx stringers and =
9,0 108 17 FeOx blebs to 7mm, igneous gravel to 2cm (15%) damp td
dry. Sandy (5%) coarse, very stiff (3.75) CL
20 =500 ST . CLAY as above, sandy, predominantly yellowish brown—
1.5 |og |29" A-/:4 (10YR 5/8) moist, pp=2.75 CL CLAY TILL __
C 52.5 155 3-9-10 .l' CLAY as above, no mottling; with hard L.S. gravel, veyt.
‘) Ea'o 10 |18" 19 % fractures w/MnOx, pp=3.75, sandy, dry to damp, CL
{ 25 % See next page for sample ST11 . ]
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WELDON SPRING SITE REMEDIAL ACTION PROJECT

Sheet 2 of _2

Project Number:
BOREHOLE LOG ’ 5121
Hole Number
G7S-1
roject: Locaunon:
Geotechnical Investigation - Pha;e 11 Temporary Storage Area
SAMPLE ’m;gu SOIL DESCRIPTION
TEST
g w! g - é msns | € |Name, Gradation or Plasticity, Particle Size Distribution,
é EES | = [ 28| 2 | e-s¢ | 8 |Color Moisture Content, Relative Density or Consistency,
W ggg g g2 | © ™) £2 |Soil Structure, Mineralogy, USCS Group Symbol
"] X2} = - -4 0N ad
25 25.0|ST *4'. Sampler drove rock & caved last 8" of Shelby tube. Cut
- 11 16" offtube 8" from bottom. Rock was calcareous. Gravelly-
ampler 27 CLAY as above, dry pp=3.5 CL _
2fusa] 1?27.51<s CLAY as above, abundant MnOx & fractures with leaching
29.0/12 | 18 pp=4.5 dry CLAY TILL
(] )/ R
30 —30T0T3E —18=4e=287/ V¢ |Pushed a large (7cm) rock at end of sampler. CLAY —
31.5(13 Bl 39 ‘Q?as above, damp pp=3. 3.3
- T . 3
1375755 5-13-17 42;3§#CLAYEY SAND to SILT (v. fine)(20% clay)it.gray (10YR
. 14 17" 31 -~;§ﬁ7/2) nonplastic, dry to damp, abundant FeOx nodules tp
3. o e3mm. Hard () 4.0) no gravel mottled with 1t.yellowish
ac /e ivlbrn. (10YR 6/4) SC-ML BASAL TILL? 3.9
5 - 35.0{SB 6-12-13 GRAVELLY CLAY, slight plasticity, yellowish red, no sif
b 3c g5 | 12") 25 (SYR 5/6) mottled with pinkish gray (5YR 6/2) 5% chers
- ~ gravel to 12mm, minor finely xin L.S. (darkg; damp, _|
; blocky, i MnOx; FeOx blebs, hard (4.5) CL
- 37. SS 7-11'20 v 7 ° y W/m nor ? Rés1duum p=
30,0116 3 31 ‘,d Pushed rock (11thograph1c 11mes;one, gray 10YR 6/1) |
40 2AGRAVELLY CLAY, as. above, pp=4.5, dry 3¢ 1§

{Note: 1In end of clean-out tube before grouting was

Auger refusal €39.8' @8:40a.m. 5/12/89

large chert gravel (7cm) with weathering rindsd
and pyrite (fresh) inclusions. Also more
leached looking clay.

Collected bulk sample from 0-5.0' from
auger cuttings.

Grouted hole to surface with Volclay grout. _

Performed a constant head test at 36.5'.
- No take.

—
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WELDON SPRING SITE REMEDIAL ACTION PROJECT  |geu_ 1 o 2

BOREHOLE LOG : 5121

Project Number:

Hole Numper
G7S-2

Project

Geotechnical Investigation - Phase Il

Locavon:
Temporary Storace Area

Coorainates:

N.98100.4 W.50751.9 (AEC)

Hannibal Testing Labs

Drill Make and Model: CHE-55. 6 7/8" Hollow Stem |Deoth Topof Rock Depth Casing & Size: Hole Size:
Auger; 3%" 1.D. 37.3' none 6 7/8"
Eleva from VerL and Bearing: Depth Botom
" 668.17 ft. G.S. A e ertical P Bomm AT
Water Levet: Fluid & Aodrtives: Date Start Dats Finish: LWBOP. .
None None 5/9/89 5/10/89 . P. Patchin
SAMPLE PENETRATION SOIL DESCRIPTION
TEST .
g wl| 2 e | £ (=23 0 £ IName, Gradation or Plasticity, Particie Size Distribution,
§1z32| 2 | 28| & | e-es- | & |Color Moisture Content, Relative Density or Consistency,
wlaos | B leZ2 | S| M 33 Soil Structure, Mineralogy, USCS Group Symbol -
w|ocen Z | =2 R .| .3
0 __O g‘;' 12" 2'?;7 , SILTY CLAY, mod. plasticity, mottled 1ignht gray B
1.5 (10YR 7/1) and yellow (10YR 7/6), moist, roots,
- / organics. 'CL. Bottom 6" is clayey silt, dk grayish-
25 [s7 brown (10YR 4/2) non-plastic, v. stiff (2 25) ML
" 02 118" SILTY CLAY, low plasticity, mottled light brownish
- gray (2.5Y 6/2) and brownish yellow (10YR 6/6) -
5 5.0 very stiff (2.25) damp, CL. FeOx blebs, MnOx
5.0 | SS 3-5-8 stringers. Silt-30-40%.
‘ 6.5 o3 [18"]| 13 -
< . | As above pp=2.0 CL FERRELVIEW _
475 [ sT YA _
04 | 28" /%As above, pp=2.25 minor fine nrave'l cL _
10 100 /" _
Ji?g 85‘ 18" 713'10 '.As above, pp=2.0 2" soft saturated zone at o
: - ( 10.8', overall moist CL.
n IA N
-12.5] ST ;/ CLAY, as above, less silty (10%) high plasticity, -
- 06 moist, CH pp=2.5 -
15.0 / . b e
15 =115 0[ s¢ 2-5-10 /CLAY as above, pp=2.75, high plasticity,damp, with
dlesl o7 | 18"} <15 /snckensides, CL-CH 4
- // . FERRELVIEW -
—17.5] ST %ar{l 1gu1/ahelpy tube sampler empty. Drove split barrel sampler
| 08 | o ng to pick up sample. At end of split barrel was SILTY _
20.0 recover‘/\.LAY as above, dry, increase MnOx streaks, minor
20 —T20.0[ 53 2-46 7f1"e gravel, b -
-121.5] 09 |18" 10 LY, CLAY, as above, dry, pp=3.25, minor gravel, CL- CH22 0
- ®
) d22.5[ sT A </ACLAY, as above but with increased (10%) fine gravel/ |
10 | 26" o/ -‘.*oarse sand, dry, low plasticity, hard (3.75) CL

See next page for SS11 sample description
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WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheot__ 2 ot 2
’ . Project Number:
BOREHOLE LOG : 5121
Hole Number
_ 67S-2
Geatechnical Investigation - Phase II Temporary Storage Area
SAMPLE %‘:& SOIL DESCRIPTION
8 w| g « E pesuiTs § € |Name, Gradation or Plasticity, Particle Size Distribution,
g IEs £ gg § ¢4 | § |Color, Moisture Content, Relative Density or Consistency,
& §§§ £ .’-5 g ™) §§ Soil Structure, Mineralogy, USCS Group Symbol
25 | 25.0] SS | .. [377-8 Y SILTY CLAY, gravelly (15%) Tow plasticity, dry, hard
'rgG.S 11 “¥](4.25), gravel fraction subround igneous,mafic, -
. - “A s possible metamorphic rock, sandy (10%), predominantly |
/ v yellowish brown (10YR 5/8) CL
27.5] SB . . " 25 d , |
o o 12 |12 {'A /A as above pp=4.5 dry o
S i 7 - , CLAY TILL 7
30 30.00 SS as above, less sand and silt, more plastic pp=4.0 —
-1 315 13}18" gravel up to 3cm (chert). -
l = —
32,9 SB| No sample, pushed rock. At end of split barrel”is
14 0 white (5Y 8/1) clay with decomposed L.S. CL . -
34.0 : 34.2
35 - ) RESIDUUM? ]
35.3 SB ) 13-39'30‘§,t> CLAYEY GRAVEL, nonplastic, dry, gravel up to 5cm, white
36.9 15 12" | >50 /éf%; (5Y 8/1), weathered limestone and chert (90%) minor —
i 37.3" 53/' clay, white (5Y 8/2) and MnOx and FeOx staining; last|
- : < 4" is light gray (5Y 7/2) clay, "soapy", dry. ]
B : ,  Auger Refusal at 37.3' at 3:40pm 5/9/89 .
40— . —

Note: Constant head tests at 10.0' and 25.0'. No -
~ ' take on both. Attempted test at 36.5' but -
could not seat NW drill rod due to rock.

— .
o
14

- ' Took bulk sample from 0-5' from auger -
cuttings.

- Grouted hole to surface with Volclay grout. _|




WELDON SPRING SITE REMEDIAL ACTION PROJECT  lseu_1 o _ 2

13.5

18.5

) Project Number. -
BOREHOLE LOG 5121
( Hole Number
: 6TS-3
"zggtechnica1 Investigation - Phase II ieﬁporary Storage Area
. |F°UmE 4.63118.6- W.51076.9 (AEC) Maniba] Testing Labs
Dril Maxe and Modet: CME-55, 6 7/8" Hollow Stem |Depth Top of Rock Depth Casing & Size: Hole Size:
Auger with 3%" 1.0, 31.5° none 6 7/8"
on: Angie from Vert. and Bearing: Depth Bottom of Hole:
634.97 ft. G.S. Vertical | 31.5
Water Lovet: Fluid & Additives: Date Start Date Finish: Logger.
None None 5/5/89 5/8/89 P. Patchin
SAMPLE ol goand SO DESCRIPTION ‘
TEST
g wl g e | E [-==2m 1 € [Name, Gradation or Plasticity, Particle Size Distribution,
g ZEx | = | S8 | B3 | eee | B Color, Moisture Content, Relative Density or Consistency,
Wlaos g | a2 o ™. ;8VSOIISMUM.Mle3‘°gY.USCSGrOuprOI
wlooon 2 -2 -3 1wl
0 Augered to 2.5'
i FERRELVIEW
4 2.505ss |, 2-1-T Tf AJSILTY CLAY, Tow plasticity, dark yllwsh brn{15YR 3/4)
4.0 01 2 mottled with yellowish red (10YR 4/8, moist, soft (.75}
/fCL : -
> 5.0/ ST //CLAY, high plasticity, mottled red (2.5YR 4/8) and bryy
(. - 02 | 17" / (10YR 5/3), minor black (MnOx) streaks, moist, med. =
- "/ ]stiff (1.0) CH
. 7.5 / -
8.0] SS Ll 2-7-8 ///// CLAY, as above, light gray (10YR 7/1), slightly silty,
495]o03 1! 15 %no mottling, moist, stiff (1.5), CH _
10 10.01 ST SILTY CLAY, 15% silt, low to med plasticity, mottlel™]
- 04 | 28" /{///‘ye1lowish brown (10YR 5/6) and 1ight gray (10YR 7/1)_
with abundant FeOx nodules and MnOx streaks, damp,
112.5 very stiff (4.0), CL . FERRELVIEW ]
~12.5} SS 1-8-9 | 1As 2bove, grading to siltier (~30%) minor fine sand _
14.0} 05 | 18 17 and gravel at bottom, v. stiff (3.0) CL . _
) CLAY TILL
15 15.01 ST A SILTY CLAY, low plasticity, yellowish brown (10YR 5767
- 06 | 29" mottled with light gray (5Y 7/2), damp very stiff (4
4 A2pprox. 15% fine gravel (igneous & metamorphic)subrnd
—117.5 abundant FeOx blebs & MnOx stringers. CH -
-417.5] SS 3-12-1 SANDY GRAVEL, nonplastic, white (10YR 8/1) 60% large _|
19.0| 07 | 10"| 30 4
b;ﬁs?angular chert gravel, (gray 10YR 6/1) up to 2cm, minon
20 & Rdiclay (5%), minor FeOx stain; dry. GM BASAL TILL |
. T INY 'Q.
i i I S AFCLAY, Tow to med plasticity, white, (5Y 8/1), damp,\
455 5 Vb'locky, stiff, (2.0) with FeOx and MnOx stringers, N
2 / 1] "’ 1 h . § ? hi
.,‘_y 422.5] ss i 9-10-15 /r::‘a:g{on_:;tmz;;pzif 25% decomposed Vimestone? ( gh |
{ \ 4.0! 09 25 v./|As above, increase in FeOx stain, with very anQULar pa
1_25 7 )‘b'lue chert, pp=2.0 RESIDUUM? |

21.3

See next page for SB11 Sample description.




|WELDON SPRING SITE REMEDIAL ACTION PROJECT Sheet 2 o 2
) - . Project Number:
. BOREHOLE LOG 5121
3 ) Hole Number
{ - 6Ts-3
! Geotechnical Investigation - Phase 11 Temporary Storage Area
SAMPLE STANOARD SOIL DESCRIPTION
TEST
8] w| 2| | E |r=2mt € IName, Gradation or Plasticity, Particle Size Distribution,
- ;0 g- auw a‘ B . . .
s]| E3% we g s-s-s- | 8 |Color Moisture Content, Relative Density or Consistency,
wlazss | B | a2 ™ 29 |Soil Structure, Mineralogy, USCS Group Symbol
c|882| g |22 @ -1 &89
25 Pp5.0]SB . [3-14-1515 Df CLAY, gravelly, light brownish gray (2.5Y /2], mod.
b6 5110 |6 29 to high plasticity, with FeOx staining (10YR 6/6) & -
- - MnOx stringers; stiff (1.23) 25% subangular chert
RIS 0-22-23 /6] gravel to 4cm, no limestone, CL RESIDUUM?
7.5 (S N e / GRAVEL, with minor clay, nonplastic, dry 10% clay, o~
5 2.0 11 j10 45 gravel is cherty limestone to 3cm, also sand size
/8 ~ 1 o 89| decomposed rock, all stained with FeOx, GC. .
30—J30.0 N AYA _ T
REIZ B pU-> T} og As above w/50% clay to 30.2', gravel (cont'd below)—
S retuse ff/e% AUGER REFUSAL RESTDUUM? 31,5
- 8:50 am 5/8/89 ‘ _ N
7] is predominantly chert gravel. At 30.2 is weatbered -]
- bedrock with mainly chert and clay (brownish yellow _
- ] 10YR 6/6), chert pieces to 4cm. Also white clay
: {5y 8/1) with MnOx stringers. FeOx stain throughout™]
. - with minor weathered 1imestone and limey clay. -
_ Grouted hole to surface with Volclay grout. -
- Note: Performed constant head test at 7.5', -
] 17.5', and 22.5'. No take on all tests. __|
- -
t . _ —
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WELDON SPRING SITE REMEDIAL ACTION PIOJECT Sheet 1 of 2
' Proyect Number-
BOREHOLE LOG 5121
Hole Number
G7S-4
Geotechnical Investigation - Phase Il Temporary Storage Area
N.98448.6 W.51237.2 (AEC) Hannibal Testing Labs
Dril Make and Model: CME 55, 6 7/R" Hollow Stem [Depth Topof Rocx Deptn Casing 8 Sizs: Hole Size: .,
Auger: 3x" 1.D. 27.3 none 67/8
Elevaton: - Angle from Vert and Bearing: Depth Bottom of Hole:
652.20 ft. G.S. Vertical 27.5
Water Level: Fluid & Aoditives: Dats Starr Date Finish: Logger. .
None None 5/10/89 5/11/89 P. Patchin
- SAMPLE .;’.:::::2- SOiL DESCRIFTION
TEST
3 w| 2 | | E === 2 |Name, Gradation or Plasticity, Particie Size Distribution,
< E%g z o ,‘g e-s-5 | & |Color Moisture Content, Relative Density or Consistency,
E EE% é‘ E% g‘ (N). gg Soil Structure, Mineralogy, USCS Group Symbol
0 Q0 | ss 1 3-7-6 ['}1J CLAYEY SILT, non-plastic, gark orn {10YR 3/3) abunc.
< 15| 019" 13 P14} roots & organics, moist. Last 3! brn (10Y 5/3) i
I r{lw/med. aravel & drv ML. TOPSOIL/FILL ~ 2.0;
- 2.5] 57 :;:y/°SILTY CLAY, slight plasticity, mottled brn (10YR 5/3)
02 (27" //{J/& strong brn (7.5YR 5/6), dry to damp, abund. FeOx
- stn, 25% silt, occasional blkorganic? blebs, Vv n
5 5.0 - stiff (2.25) CL —
5.0] S5 ] 2-3-6 CLAYEY SILT (~30% clay) non-plastic, mottled 1t.
= 6.5| 03 |16 S grnsh gray (10YR 6/2) & brnsh yellow (10YR 6/8), B
- | Aidry to damp, w/bl organic? blebs (prob. Fe0Ox), v. -
I3 T /St’f’ (2.25) ML FERRELVIEW R
i 30" As above, increased SILT (80-90%) w/FeOx blebs, more -
10.0| 04 )n. brnsh gray (10YR &/2). danp, stiff (1.75) M|
10 —110.0] 55 [157 [2-5-7 F4 0.3—
17 5l 05 12 »/1CLAY, gravelly, mod. plasticity, mottied yellowish
— e/, Abrn (10YR 6/8) and 1t. gray (minor) (10YR 7/1), chert
n gravel (subrnd) fine to lcm (10%) minor sand, abund
J12.5] sT };/f( FeOx nods & MnOx stringers, v/stiff (2.25). CL-CH =
30" /.‘.JAs above, sandier, less mottling, pp=3.25, w/vert & _
N 15.0 06 4. /7. .ihoriz. fractures w/MnOx staining and leaching,
15 ~ /.| dry-damp CL. —
15.0] SS |q¢v ‘/]As above, pp=3.5, no mottling; slight to mod.
gv 8.5 07 Aplasticity. CL-CH CLAY TILL
_T17.5] sT * ACLAY, mod. plasticity, 1t. yellowish brn (10YR 6/4),
26" t /o Ahard (4.25) abund FeOx blebs 5% rounded gravel, v.
1200 08 {/ Alittle sand, dry to damp, no fractures, CL-CH .
20 20.0{ SS . |4-8-7 Y/%/|As above, pp=3.75, abund angular chert gravel €20.5 |
< 21.8] 09 |15 15 2Afor 4" yellowish brown (10YR 5/7) abund. MnOx -
. streaks; damp, no L.S. CL-CH ]
s 22.8
~ 22.5| SB 8-15-5 ‘CLAYEY GRAVEL, w/an ular chert gravel up to 6cm in 7
24.0] 10 |6" 20 Z { £ 1 &) BASAL TILL?
' ﬁﬁ/llaGRAVELLY CLAY, s]t plasticity, wh. (5Y 8/2) mottled
25 <7 7\w/brnsh ylw (IOYR 6/8) mottling. 20% chert RESTNIIM
See next gage for (ang) gravel (pieces) up to_5cm long, vuggy w/wthring
sample SB1l rinds, clay is moist and talc-like, no L. S , CL-CH

r~a

—23.7
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t

Promct Number-
' : BOREHOLE LOG , 5121
) . Hole Number
| | ‘ 6T5-4
' joct: . . j Location:
| Beotechnical Investigation - Phase II Temporary Storage Area
) SAMPLE A SO DESCRIPTION
TEST
§_ wl 2| .= & [-tours | © Name, Gradation or Plasticity, Particle Size Distribution,
< 33 E | o8 § PPy g Color, Moisture Content, Relative Density or Consistency,
wlags| & | e2 o ™) 2 Soil Structure, Mineralogy, USCS Group Symbol
w|ask £ -z [ ©J
25 ggg i? 6" 17-19-12[¢ /V CLAYEY GRAVEL, nonplastic 20% clay is “talc like", ’lt_
. : />4 olive yellow (10YR 6/6), damp, w/ abund. FeOx, also
- €>1;adecomposed L.S (HCL reaction), angular chert gravel =
- Toose silty matrix, GC .J CRESTDUOR?
Auger refusal @ 27.5 :
30 : @ 3:50pm 5/10/89
- Note: GTS-4 Bulk Sample taken from 0-5.0' from

auger cuttings.

Grouted hole to surface with Volclay grout.

7] Constant head test at 5.0' anc 24.0°'.
" ] No take on both.

p7.5

'11?\.. y
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WELDON SPRING REMEDIAL ACTION PROJECT

BOREHOLE LOG

Sheet _1

of__2

Cc

Project Numper. §]271

ntract Wpliy

GT

Hole Number

S-5

Project Location:

Geotechnical Investigation Phase Il

Temporary Storage Area

Coorginates: - Oriling Contractor:
N.98607.7 W.51245.8 (AEC) Hannibzl Testing Laboratories
Drill Make ana Model: Depth Top of Rock Depth Casing & Size: Hole Size:
CME-=5 H.S. Aucers 6-7/8", 3 1/4" 37.0 None 6-7/8"
Elevation: Angle from Vert. and Beanng: Depth Botiom of Hole:
G.S. 662.64 ft. Vertical 37.0
Water Level: Fluid & Aaditives: Date Start Date Finssn: Logger.
Dry None 12:50 6/5/89 11:10 6/6/89 A. Benfer
SAMPLE ,gg::;gu SOIL DESCRIPTION
TEST
8] w| 2| | E [==um=1 2 |Name, Gradation or Plastictty, Particle Size Distribution,
= .:_gg E |28 | 3 | e | 8 |[ColorMoisture Content, Relative Density or Consistency,
wlezas | ¥ |asZ e ™ £2 |Soil Structure, Mineralogy, USCS Group Symbol
|l caa £ -z = (] :
= . ' ' (Bulk sample of cuttings, G7S-5, collacted from =
2 0 to 5.0 feet).
v 2.5 -
Py / CLAY, highly plastic, mcttled brownish yellow (10YR _!
e ST . /6/6) and dark gray (10YR 4/1), moist, minor black,
T 01 29 stiff to very s=iff (2.0), CH, contains minor roundec
> 5.0 e/°/1imestone gravel (%"), possible fill. —
6.5 ég 13" 3'2'2 As above, bottom 2" mottied blue anc clive gray (3Y -
: 5/2) with decomposed grzss.
7.5 |ST 7 ‘A SILTY CLAY, low plasticity, mottled yzllowish brown =
- 03 (10YR 5/6) and light grzy (10YR 7/1), moist very N
10 10.0 19" stiff (2.25), CL, minor FeOx. ]
_ 12-0 gi - 3-4-4 As above, mestly light yellowish brown (10YR 6/4), f
11.5 - with ~20% black FeOx, pp=2.2  _
- . FERRELVIEW 12.57
—112.5|ST 7 CLAY, highly plastic, mottled yellowish brown (10YR =
a 05 ' A5/6) and gray (10YR 6/1), moist, stiff (1.5), CH. o
- 15 15 0 20" | ./’ AContains ~10% FeOx and <5% spherical -nodules (1/8"),
15.0]ss ~ |2.1.3 /, trace limestone sand. -
T|i6.5106 18714 /’|As above, pp=2.2, 16.0-16.5, 5% sand. i
1755t / -
07 / Disturbed
20 20.0 23" ///// . FZRRZLVIEZW —_
20.0[SS | |25 /! i 20.5
“121.5{08 18"|7 . /f: 9 SILTY CLAY, medium plasticity, 10% sand, 10% fine ]
— - YeAsubrounded gravel, brownish yellow (10YR 6/6) with
o/|Ablack MnOx stringers, moist, very stiff (3.0), CH.
122-5(5T Pushed ‘ | 7
—24.5]09 30| 24n ‘V1|As above, mottled with 1ight gray (10YR 7/1), less
8% 25 __— %sand and gravel, pp=3.0. CLAY TILL |



WELDON SPRING REMEDIAL ACTION PROJECT Sheet 2 L2
[+
- - Ern;oc' Numpber: 5121
® BOREHOLE LOG ontract Wpil7
; Hole Number 3
i ) GTS-5 o
Project Locaton:
Geotechnical Investigation Phase II Temporary Storage Area
. SAMPLE ’g;,"g:;g" SOIL DESCRIPTION
TEST
3 wl 2| | E |t € |Name, Gradation or Plasticity, Particle Size Distribution,
g Egg ,5: ‘138 | 3 | ese | 8 |Color Maisture Content, Relative Density or Consistency,
& § §§ § Eg ; ™ ;g Soil Structure, Mineralogy, USCS Group Symbol
25 7o7126.0-28.0 as above, increase in gravel >50%,
- . .6.3 £0.5-6%.3 ve, ease in g
3/5/89 - zg.g ig 18" §9 E?/' predominantly chert, up to 2", subrounded -
5/6/88 B ) s pp(clay)=3.5. i
-127.5|S8B 7.12.16[ :As above, pp=4.5+, hard, 15% fine to coarse sand, -
29.0111 (12" 128 A Atraze gravel (1/4"), MnOx stringers. _J
30 - i o - _r CLAY TILL _
30.0!SS 4.7.11 A SILTY CLAY, medium plasticity, ~15% sand, mottied i
<131.5l12 18" |18 A ] brownish ye]low (10YR 6/6) and 1ight gray (10YR 7/1T:
- /.| damp, hard, (>4.5), CL-CH, spherical FeOx, MnOx -
stringers and blebs.
=132.5|ST -
- 13 A ' ’
35 35.0 3¢ - /| As above, pp=3.0, very stiff, CH.
_ 35.04SS 3.9.50 %
" 36.5114 1187 339 GRAVEL fragments, chart, 10% clay, chert-yeilowish ‘)
) _ - brown (10YR 5/6), also clay with black MnOx, clay ,—

\moist, hard, GC. RESIDUUM -

Auger refusal at 37.0, T.D. 11:10 6/6/89
Apparent bedrock
Grouted hole with 2 bags of Volclay

Constant head test at 15.0'. Take = .25 pz. in 10
minutes.

!Mk’u'ov'vvcl'ollv'l




WELDON SPRING REMEDIAL ACTION PROJECT O T
) ' Crrmum 5121
. ) ontract WP117
‘ ~ ) BOREHOLE LOG T
‘ GTS-6
| __Geotechnical Investiaation Phase Il Temporary Storage Area
N.98933.0 W.51035.7 (AEC) Hannibal Testing Laboratories
Dril Maks and Modet: : Depth Top of Rockc Depth Casing & Size: | Hole Szs:
CME-55 H.S, Auger 6 7/8", 3 1/4" 47.0 None 6.- 7/8"
Elevation: Angle from Vert. and Bearing: Depth Bottom of Hole:
G-S. 665.28 ft. Vertica1 47.0
Water Levet: Fluid & Acditives: Date Starr Date Finish Logger:
Drv None 3:00 6/6/89 1:25 7 A, Benfer
SAMPLE poTANDARD SON. DESCRIPTION
TEST S
8l wl 2l | E ==t 9 Iname, Gradation or Plasticity, Particle Size Distribution,
g Egg s ot} g ¢-s-4- | 8 |Color, Moisture Content, Relative Density or Consistency, .
o §E§§ iz.' E; § LN gg Soxlsu'ucture.Mmeralogy.USCSGroupSymbol , :
~ ' (Bulk sampie of cuttings, GTS-6, collected from
= 0 to 5.0 feet). -
&= .
o -
© 4725 [ss 3.6.8 SILT, nonplastic, mottled yellowish brown (10YR 5/6) ]
o 4,001 |9" and light gray (10YR 7/2), damp, hard (4.5+), ML. _
5 —
)| Js.0 [st | . FERRELVIEW |
' 02 |22n As above, pp=4.5+, hard, iight yellowish brown
‘ -7 (10YR 6/4) o -
, - ’
e 2537 SILTY CLAY,10w to medium plasticity, mostly light -
: yellowish brown (10YR 6/4) with yellowish brown -
10 ' (10YR 5/6), moist, very stiff to hard (4.0), CL. Up__
110.0[sT / to 1/8" blebs MnOx. FERRELVIEW |
_ 04 /J)//rAs above, pp=4.1, hard, mottled yellowish brown (10YR ’
12.5 [5/6) and 1t. gray (10YR 7/1}, abundant FeOx. 12.5°
—12.5]sS 2.3.5 /CLAY. highly plastic, mottlec ye]lcwish_brpwn gIOYR -
14.0]05 12" |8 /5/6) and light gray (10YR 7/1), moist, very stiff
'6/89 | 15 / (2.3), CH. Slickensided, contains: MnOx and FeOx.
'7/88 15.0{sT / T
Ny 06 / T
-117.5 26" As above, pp=3.1 FERRELVIEW 1
~17.5[55 3.4.6 / | . -
19.0{07 |18 Jio As above, pp=2.5, very stiff, slickensided with i
20 /strmgers and blebs of MnOx and spherical FeOx nodules
20.0| sT / | o
] 08 / . ]
| ~22.5 30" /} As above, pp=3.75, 5% white angular sand 2257
R . 22.5]ss 4.6.10 j/ SILTY CLAY, highly plastic, 15% sand, 10% subroundecd
v ) 4.0109 118" 116 fine gravel, spherical FeOx, reddish yellow (7.5YR
’ 6/6) with 1ight gray (10YR 7/1), damp, hard (4.5+)
— ,/ﬁ CL-CH. Minor MnOx. CLAY TILL -




IWELDON SPRING REMEDIAL ACTION PROJECT Sheet 2 2
. of
" Project Number: 5121
’- BOREHOLE LOG Contract WP117 ~
Hole Number
: GTS-6
Project : Locavor:
Gectechnical Investigation Phase 11 Temporary Storage Area
SAMPLE m"‘t’;::;g“ SOIL DESCRIPTION
TESY
Bl w| g |.e| E =2 g |Name Gradaton or Plastichy, Parlice Size Distrbution
| 2= E | o8| 8 | e & |Color, Moisture Content, Relative Density or Consistency,
wigas | E |83 8| ™ |£8 Soil Structure, Mineralogy, USCS Group Symbol.
wlocon £ -2 & »3 i
25 |25.0|sT ¢
10 u
275 28" As above, pp=4.5+, increase in MnOx 7
-127.5SS 4.6.8 S -
29,0111 18" {14 As above, pp=3.0, very stiff, less sand and gravel
‘ A ASILTY CLAY, medium plasticity, 10% sand, 10% fine
g?g i’g 12..3 gém'n%gravel, brownish yellow (10YR 6/6) with minpr light =
G gray (10YR 7/1), damp, very stiff (3.25), CL. FeOx an
_ MnOx stringers. 7
— 32.5{SS 5.7.10 : ~ -
34.0113 15" |17 As above, pp=4.5+, hard, slickensided with MnOx
35 —_—
35.0] S8 9.18.24 N
o 36.514 |12 |42 s above, pp=4.3 CLAY TILL 1)
' —37.5[55 £ 710 Hard drilling | _
39.0115 |i8" |17 ) s above, pp=3.75, spherical FeOx, granitic rock Y
20 fragments, some well rounded fine gravel.
| 40.0} S8 o §1.22.35 s above, at 40.5', mottled red (2.5YR 5/8) and light
41.5/16 12" {57 gray (10YR 7/1), moist, hard (4.5+]. 7
4 RAVEL, 30% clay, predominantly chert brownish
’ y pre >
N E T EC yellow (10YR 6/6) and black (MnOx), damp, hard (4.5}
* o GC, bottom 2" chert, highly fractured. RESIDUUM
-~ uger réfusa'l 47.', T.D. 1:25 6/7/89 -
. Probably bedrock _
Grouted hole with 2 bags Volclay
o 13
—




WELDON SPRING REMEDIAL ACTION PROJECT

shoot __ 1 __ot_ 2

Project Number: 5121
Contract WP117

|
(N BOREHOLE LOG ontract
‘ 6TS-7
Geotechnical Investigation Phase II Temporary Storage Area
Coordinates: Driliing Contractor:
N.98771.0 W.51381.8 (AEC) Hannibal Testing laboratories
Drill Make and Modet: Depth Top of Rock: Depth Casing & Sze:  |Hole Saze:
CME-55 H.S Auger 6-7/8", 3-1/4" 44.5 MNone 6-7/8"
Elevaton: Angle from Vert. and Bearing: lo.pmamum:
G.S. 662.07 ft. Vertical 44.5
Water Lovet: Fluid & Aaditives: Date Start Date Finish: Logoer:
Dry None 8:45 6/8/89 2:00 6/2/29 A, Benfer
SAMPLE ﬂm‘;g“ SOIL DESCRIPTION
TEST _—
8] w| 2| | E |m=2n ] 2 IName, Gradation or Plasticity, Particle Size Distribution,
s 23| £ | s g s-s--. | 8 . |Color, Moisture Content, Relative Density or Consistency,
wleze | & |82 | & [ -ev | Eg |Soil Structure, Mineralogy, USCS Group Symbol
w|oconm 2 | »2 « | oo -
(Bulk sample of cuttings GTS-7 Bulk, collected from
] 0 to 5.0 feet). 7]
e RRESS T35 %SILTY CLAY, low plasticity, dk yellowish brn (10YR4/2)
~1laolol |la |8 (Y adry, hard (4.5+), CL, localized anqular gravel. 3. 5]
s S A PVSSILTY CLAY, medium plasticity, mottled strong brown -
5 (7.5YR5/6) and yellow (10 YR 7/3), moist, stiff to very|
O) 5.0|sT Astiff (2.0), CL. Contains black MnOx. FEZRRZLVIEW
— 7'
‘ 7CLAY, low plasticity, very silty, yellow (10YR 7/4)
17.5{02 |32" very stiff (3.0), CL. MnOx and FeOx blebs.
—7.5{SS 1.3.5 -
9.0{03 | g - /] 9.0
10 V/ CLAY, highly plastic, mottled yellowish red (5YR 6/6) |
and 1ight gray (7.5YR 7/0). moist, very stiff (2.25),
| 10.0f ST CH. n
“112.5{04 |20" |. /As above, mostly 1ight gray (10YR 7/1) with strong |
—112.5{SS 3.4.5 /brown (7.5 YR 5/6) (FeOx), pp=2.75. ) -
14,0105 (18" 19 /As above, minor MnOx, spherical FeOx, pp=3.5. a
15 s -
15.0| ST
- / FERRELVIEW -
117.5los |22" A As above, trace sand and fine aravel, pp=2.75. 117.5-
-17.5ss " 3.5.10 /f/” SILTY CLAY, 20% sand, mottled brownish yellow (10YR ]
13.0{07 118 7 )/] 6/6) and light gray (10YR 7/1), damp, hard (4.5+), -
20 A1 CL-CH. Slickensided, MnOx blebs.
20.0{ST CLAY TILL
~22.5/08 |20 As above, 15% sand, 5% sub 1, pp= ]
% rates W £ . ubrounded gravel, pp=3.7, CH. |
’ 24.0(09 |16" |11 /:s' Above, pp=4.5+, #nOx stringers. trace gravel up tod
As"
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WELDON SPRING REMEDIAL ACTION PROJECT Sheet 2 o 2
3 Project Number. 5121
/ BOREHOLE LOG Contract WP117
Hoie Number
GTS-7
Project Locanon:
Geotechnical Investigation Phase Il Temporary Storace Area
SAMPLE ,gg::;g“ SOIL DESCRIPTION
| TEST
8| w]| 2| | & |tesum ] © |Name, Gradation or Plasticity, Particle Size Distribution,
§ Egg g e ‘é‘ PP § Color, Moisture Content, Relative Density or Consistency,
; gg 5 g 25 § ) g § Soil Structure, Mineralogy, USCS Group Symbol o
25 0 lsB 7.15.27 k{ .JAs above, stiff (1.5), moist, CL, stringers of CaC(3
5e°s o0 he" las - ’;/;/’and MnOx, some weil rounded coarse sand. -
= / —
-127.5|SS 4.7.9 7///’As above, pp=4.5+, 10% fine.gravél, vertical light =
120,001 he* 116 g /}/()gray clay stringers. CLAY TILL _
30.01sB 17.33,ggr)//)CLAY, silty, 10% sand, 10% gravel up to 1", brownish |
21.5l12 2" s / Klyellow (10YR 6/6) with light gray (10YR 6/6) stringerss
T ;;/)/spherica1 FeOx, damp hard (4.5), CL. B
4
=132.5(SS 4.7.11 As above, reddiwh yeilow (7.5YR 6/8) at 33.5, pp=4.%,-
32,0113 us" slickensided some with MnOx film. _
35 —
35.0]SB
36.5(14  J12" As above, yellowish brown (10YR 6/6) 37.0
-- woeas37.5-38.0 SAND, fine to coarse, 20% clay, sirong brown
=137.5]SS . }) (7.5YR 576), damp, medium dense, SC.
30.015 |18 //// 38.0-39.0 CLAY, medium plasticity, light gray (I0YR 7
40 moist, medium stiff tostiff (1.0), CL-CH, with white
> 1ithographic 1imestone fragments. ]
éﬁ?o 8| 5.9 / A40.0-21.5 CLAY, low plasticity, speckled yellowish
1.5116 112" 111 ::;;:SFEGE‘TTGYR 7/1), moist, very stiff (2.5), CL, minor
7

MnOx, abundant FeOx up to 1/4" nodules.

CLAY TILL

fuger refusal 44.5', T.D., 2:00 6/8/88
Probable bedrock
Hole grouted with 2 bags Volclay.
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